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Abstract of JP2002161763 
PROBLEM TO BE SOLVED: To provide the 
electromagnetic type variable valve timing device 
which advances a cam phase to a crank shaft 
through friction breaking force by an 
electromagnetic break against spring force 
energized to a lag side, wherein a hitting sound in 
returning to the stopper position is reduced. 
SOLUTION: When a target rotation phase 
required according to the engine load and 
rotation speed is changed to the reference 
position (rotation phase = 0), the control target 
value is varied in a stepped form until the 
specified value S/L t but thereafter the control 
target value is gradually changed to the normal 
position with a uniform speed. By so doing, 
kinetic energy at the time when stopper hits, 
becomes small so as to reduce a hitting sound. 
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e:*s (omtmm * m »-r % z t * t ~r 5 masters 
[st#gi7] B«isiteffiffi^HaEX*ffi«^9tftfco 

fc&, »E«a^^-*©W*«** s *Wfc«4Baittr 

Wo 



[»#*8] #ffi*l«afc!9<oS9E»J«iffi*«^k:** 
Sfft«[«T^ttlRr 5 - -T^fg* 1 ! 4 - 7 o 

- 7 <&vvfft*>i otcEitoWlBtSt^TSC^^*^ - > 

[0 0 0 1 ] 

* >^«ii©iiijai*»iHL, »u<b^ ma:/^ 

[0 0 0 2] 

(^^3p 10-153104 -J§-4*»#Ha) o 

[0 0 0 3] KfffilS^^^/^^ 5 >^*«JC*5 

hy^tilis WE=»r/^tffa^J:5ftS&*^tti-* 
^hy/<M (Soffit) ^bH(Effi«S:itftSCft** 
[0 0 0 4] 

tuts* h y^m^m-rm^^n, mM7^-**m&L 
^^tt^zmm*mmi-ti\$&.^&, ceo 

[ooos] *«MWL±EraHjS^Mt***n*ifc©r 

[0 0 0 6] 

ffi:, MEil«*lPl^^Eteffi*B^^t:**WJ"J"^^ ^ 
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{0 0 0 7 ] frfrZmmzXZt, =-<yutfJa«co»tt 

5 gqs&B ifii w r co n m \simm$ ose^jga * m ib-j- 
[0008] frfrzmmzxzt, mm&m* ene«hb 

tt«^<z>a^bi£S*afe-E:S. 
[0 0 0 9] W#3S3E*tf>38W-CttU tiTES»£ftt!G> 

last, w&timtemmitot 9 fciiAftiJSrsst-r 
[o o i o] »#*4E*t*>*w-eHu nmEWtiw 

«ffi3*T«fc*we{bs-e:s. 
[ooii] w*3S5E*(o»^-ctt. eaiaeffiffl* 5 

fee J: St. B*III1^tB*<Kiraafcin 

[0012] f»#*6E*^»«-ctt. isaeeii^ 

jJf«lgIGffiffl»-4-5 4-Ctt, ©HftfS^&afc^bSrff 
£-t>:So 

[0 0 13] »#*7tettO«W-e»:, BSfeJBtetSd 5 
WE*mttB»-«91ftfcofe«. iftEmBS:/^-*^ 
*(t#* s S»ffiB«a«[«r*tf»f*««rt-e*>5i:# 
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flWcLfc. ^-5»*I-J:5t, lileHEfiffi^l^fi 
B*-«D9»tooT3ft»e>. »J»«#is«*tt:B*4tfBf3e 

^fi««rt*cttS t#J»«*©R<bi««t-»JI8SrlW 

[0 0 14] BI*3S8E«l©»W-CH:. »ffi«FlWafc9 
<o»J»m#^S^b«*M^ffi«T^»JI8i-S«fiB;i: U 

*«rmE0fft««-WIBU. K«a*£ilT©*<ba«-C»J 
t9ft#^S2PttBffiS*-e^brs J: 5 ic-rs Q 
[0015] »#«9Etttf>3fiW"CM:x ¥&^0te&f@ 
afc9<ottEM»«*©»b**9f3e«»T*-eji»i-s 

tefti/stf awb-rs £ # ^«Jw«-8-oaE{b** s 0f^ffl*« 

x.S»*«ctt, «TE»b*4:«FEBf3e«*-«IRU, 0*5 
[0016] 

W*3SiE«^5SM«-J:Si:. 0^ffi^ 
h s/^-Cft»J$tLSS!PttfitC|filWTaS{b"f St t 
©»ba*3fl««IB**uS^-e, * hr/^SfcSi:*© 

ai*^— fc/hS< IT, Sfe9*Sr/>S<-*-Swi:3flS 
T?*SJ:V*5»b*a«*>S. 

[ooi7]M*«2ia«cawia5i, mhmik 

IS] 5 B«EHEffi««>a5-fba*«:il<-fSr t "C\ gtg 

***:«< U ^h^SfcSitoafc 
9*Sr'hS<-rsntd5-C*Si:V^ai*3ft s feSo W* 

«o^bSra<-rsr t -e, s«is](5«tffioaE^b^ia»j 

(i»JI8SttSr tSrlsia Loo, ^h^Sfc5i# 
[0 0 1 8 ] W*3R4E«^56MlcJ:S t. 

-*<oej»«-g-^^bS:»jia-rsw t-c\ nw^iae<a: 

x> # ^SfcS<b#cogiib^^^=¥ r -4:/h$< tt, Sfct> 
*Sr/h*<-f Srt3ft«-C#Siv>5S***«*>S. IS*^ 

5-7E«^%p^i-ctst> a*ffi«#iff"e^*»Jffliflr 

#0^btw»JKSriDx.S^"C. l*KOE]|Effi«iO^{b*s 
aW^IWKS^Sr £ ^@Sloo x ^h5//<^SfcS 

[0 0 19] W#*8E«W>»WfcJ:Si:* P#PfllcM-r 
SW»«#^«{bi««SrfWI»-rsri:-C, ^hy/Wa 
fcSfc#©»»**A^¥-«rfF3»IIBTI-IWIRLT, * 
h ?/**t£fcS £ # 0>SSfc. 5 < "TS r. t 
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[0 0 2 0 ] 

^>-i o i o#«na^jjR«g^^«, y— o 

2, K^ilSSl0 3, ^e— ^ 1 0 4 a -ClBEB»»$tu5 
i^SJiSS^nj/ 104 4r*LTffl*^RA$ix 

[o o 2 i ) **fa »«s«ia (# y y » 

5, l 0 5*»btttt£ft5**UftAS« 

10 5ft 3^ h a— /Wx- y h i 3 1 d*bHi***L4 

[0 0 2 2] * tt> »«ttTSP»*f 

fcJE^TgPtMOiJ^^^A^ 10 6 0 9 

tt. 1 o 6 tcj; 9*A«S«l"rSo fiU ^>^> 

l o l Sr±E©il[*«»a^y 5 >-^>^>{cPl^i-5 

[0 0 2 3 ] ai^^^ 101 *>&0tiM£tt4ML318 1 0 
7 J: 9 # IBS ft, tt#«tii%l 07fcB#ft»ft«O«l 
Il0 8^M^^TV^ o 8ft/Wl0 9t 

W»"*-S»«WlB*^*>-y 7 Ml OKI*. ffi^T/W- 
OJVlRIMIiiKiJ: 9 f^^f^^y Ml 2{c^t§^A 

i o co [HitefirtB ftawnE-fk**, f^ftft— * 

co*£R^/u:/ l o 9<7W^:/#>r S >?%&W.1rZ> 

[0024] mm^^^y*^ s 1 1 

5 ft, btC«^fctlSffifife-efco-Ct) 
-;l/^^7M3 1lt CPU, ROM, RAM, A/ 

5, js^cfe i o e AV«rE«»*pr*^^^*^ s >^ 

gll 1 5 £$fflir>5 0 
[0 0 2 5] iulB^a-fe^f-^ LT> xy^yi 0 160 



t7M 1 0 75^^mU^ l Jm-§-4'^9ti5-r^^-fe>'f-l 

2 2#Kttb;h/ , C*s9, tulB^y^^^^^lM 2 ia» 
b COlf # ^ >^ ^ 10 1 cOIe]^5$SN e ^ttj 
$tL5o ^^ffis KMilSSl 0 3<0*n y Wu# 1 0 4 

n — ^ 12 3, T^-fe/^^^cOBgi^^S (T^ir 

:y 10 4 coMffiT vo«rSfcttJ-r6*n y h/^> 

tl25, m^l" l 0 1 co?&Sl*®TwSr«IW-r5* 

^Wi-^miiir^f- 12 8 ftif*«K»tt>iXTV^. 

[0026] ::-e, «HB««*pT*^^^*-f s s# 

2, 3lCjoV>T, Kl 2 0^*fLTlHl<E^r 

Mi o<ot$tni l i<a*W8 
tcHfipJiBJc^—y (xnx7*fr?y M 2&3cm&ti 
z> 0 y>—v 2n^M,iy^y Mi o tcMUTffi^j-lHl^pr 
hB^S*$^ ao^vi o lco^7>-^^^7 Mi 

[0027] %j±*/^y Mi ocoiS^i l \<o^3M 
±(cft, «iJBlc*^d**j*Sh5e»lB*t3is^h 3 

i ict tussft, ^-y 2 corner WTt-KM-rs 

M lO^^lc, ^v^Sr*-*"*!***^ K7A4 1 
i&SKttfelx, rco K9A4 1 ir^-y 2 i^lB^B, K 

^4 2 (MSflO #;fr£i£ftTV^ 0 
[0 0 2 8] ipib> 2 {£12^ — ^gfltf 4 4^1S 

£*U 3-Y/Wiia4 2CO^jaWffiffl5ft. rcO>r-^g|5W 
4 4cortJSffilF|5^^@5eStb N 3-TyHiia4 2cortjiffl| 
^gpft. K7 ^4 1 co^®tc@^^tvrv>5o 

T% ttllB K7^4 1 *C?gJ5gSiXfc^ f^^4 1a^ M 
fB7°-y 2(-^$tLfc^ b ^^2 a i:^§j|tt, 3 

7i5<h> HaiESiPffi:«^*-c=i>f p ^wita4 2co#^(c 

[0029] ^/c. easuwa^iJijB^rtsjxfc^r 

74 3 3^\ ft-r#^(c:J:5— y ^ttMStwi: 9* 

«Bf^»^»4 3 1, 4 3 1^UJ»*SiltV^ 
y"— V 2<o^\^^>b^^^h^f^^^y Ml OcoW* 
P^C®ttJLT^>5/Rmt2 1 , 2 1 coratCmjfS#^S|5 4 

3 1, 4 3 1^1TV>5 0 rcO#^(Cj: H 4 ^b> 

&W4 3t-7-v 2t ttrafitffi-eiate-r 
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[0 0 3 0] fc* * h VgftW 4 3 (O ffiHE«-fr tR 431, 4 
3 1 MIS, b yfflff 4 3 Oi^rti^ C 4 

3 2&&*M!&£tis K7^4 i <Dfom^\a*mteC4 

^otv^5o K7 Attaffltt*4 5 tt\ eiSW«-3 0^ 

[ 0 0 3 1] I^SM7a|j:K7iN4 l^rtMlSi: 
/HM2 1, 2 l <Dfttf»(0*J«B«K»tf 
SixTV^IB:«R2 2 ( 2 2i:aSLt, b 1 

lO(Dg^l^j]lW2i ) 2 l SrflLhUO**. «K 
§I»W4 6 13, *<0Be*n>ffl5#«crt#^¥¥^4 6 1 
&MtiH£tl. Z<0^f^4 6 1 KB:, e»«P«- 3 C5ifefl8SF|5 
K»J«£;h/ri^¥^r3 3f£«*-&oTV>5o 

[ 0 0 3 2] CftiCj: 9 , »K3ltttt4 6 l*e*lH5*t3 

»3IA<t4 6 £eigSMt3 fcttlflffiffi-eiafii-S. K9 

A 4 1 Oy^^g&^M 1 2©WffilCtt*r 4 1 
/$£*U, SPI5IW4 6<D — Jj<Dm4 6 2*d»J5SSnT 

K7A4 1 i:*!»g|fflJ«-4 6 Jt #Ete*|*H£« 

[0033] ^i©iiyi//>f K5 b tm2(ommy 

\'J 4 K5 a 12, $lst<"r7 Ml OcoMS^^rlStpJ: 
5 pjuu^y Mi oomui i 1 fc:BJfeS;h/rv* 

^>e3t^W3^, r<Ofii8«(ifl-3 ^I^LtV^^U h 

3 KDftmm&mtrx 5^<*s»tf6*:^LTia«sn 

3f§153 1 1 ie»»a-3 0ft«»i:©IBIcHR'frB*Six 

tv^t, f-gf5W4 7 ^2com 

!VW>fK5a stf*'*— frSMM 7 £^PflfC$4^SW 
[0 0 3 4] £ bt-> m2(Ommy W-f K5 a 

^s^y K5 basgfiHSftTv^o mztDnmy 

W-T K5 a t*7)OUh 5 1 a 9, 4r — *8KH3££ 
3^A'>t7 h l l oo*ft*-|fi]Jc^Sj-r^ w^JcJ: t> 

[0035] £1\ m2<Dmmy vy-r ks 

»5I*M*4 6(O^T4 6 3 K7^4 1^^74 13 

vzz>£o\ztz> 0 tit, iioi®yi/y^K5b 
A4i £fgi<o^;B£y w>< K5 b^fflffi^ffuf*^ 
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[0 0 3 6] C*UCj;i9, K7^4 Ife^'C J\s\-£te 4 2 
KttLT:/--!) 2icMLT|Hia®tt**CTffl 
*fEllteU laC411iiat432 iT«^oT^5 
tr* f >&M*4 3 IWA->t 7hll 0(D«|*|6]jC»ib 
t5 0 h>g|5W4 3 3 ^(IStjfBO^y ^7 

vi'SMSfciJ: 5i^otv^6^-e, t^hyW43co 
WKU: 9, fiit«Btt'33K^Ttt*A^^7 Mioo 

[0 0 3 7] tEoT. ^ 1 ^IffiVl//^ K5 b— (DM 

X (»9«fi») &it*£i*:5l3:<t\ M 1 0 

««^u-^JwJ:S»JWi**c:jS;i:t«:*5 K7 a 
4 1 o@6*h,*KJ:oT#Av'ir;7 Ml 0(DmU$L 
41 y 2 (^7^^^t7Ml2) 

(£>SB£y uy-Y K5 b (-ift^^ix^m^ffi^^^-^ -r 

fi^iffllf a-f^ Duty ^SftS^S ^ 1 [e]«E 

[0 0 3 8] «L **tt»«TMu WSI^u— *C3fW«l 
{f-^lcffi^-r^feJ^Ix^-T 1 -^ Du t y (%) fDit^tC 
JfctT, HftlESB 1 ^tlV WY K5 MCfltaeSJxifl 

m i (omtmy wy-Y ks b comm,*? v^y^un 

Iti? AS/+7 b l l o^mtete*84r^ffc;£*t!:, iSHU 

m^S^fi-^) ^^-C, ttBRSIffitf 4 6 CO^rT 4 6 3 ^, 
h'7^4 1 4 1 3 b&mfy&tt, 1 * 

3 2«c»L-C-t©i*©ffi«ttlB-CH36U, 
[0039] H4tt, hn-;Ua^ 7 H3ll:i 

[0 0 4 0] y^S2m fftxyv?yft«fxt)f 
at > > B «5 iS « MJC C T g * B fitfi S: IS tft L ft ^ y 

4 2 Oft»AlCj;oTS5^ h 7^2 a , 4 1ai:J:5 
S^fiS * 0 t i" 6 it* * S-C^ * tt 5 t ^ t -t" « o 
[0 0 4 1 ] ^^'y^S tE^7^ISttf 
0. ipt>. SuE3-<^lita4 2 0#^lc«J:oTI^7 

h^/--2 a> 4i a K£&mmitm'c*>&t*&t*t:Wjn 
t5 0 «iE^jx^ia» s o (S2p«iS) -cr±*v^* 
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«ttic-fe2xbi-5 Q tit, ft^T^ssm ft 

[0 0 4 2] X7-y7S 6Ttt\ mWtty^tik 

-teis-V 1 2 l&tW/Air^ i 2 2 HUTS- fc:* 

■^v^T«lHSixS*l»©EHEffiffii. firEMttBflHKJ: 

-?B, tulE**tf (7^- K*P- K#) fc:7-f-Fv< 

flWr^— x-r £ft 1 K5 b tcffi^/f^o 

[0 0 4 3] — *\ ^r^^S 3T% ^^^gtfffi^O 

[0 0 4 4] fulE]^SlJ^g^e^O (SfWtt«) 

«i Bfltlt^Mtt S / L ± 5 fe ^ fro Izti^ti^mW 

z> 0 ttino«giPB*fl[^Mfl[s/LJ:9t>*# 

IWBBMiS/L«r-fey hbfc*, *^*^s s'Kifc^ai 
tf. 

[0 0 4 5] rftMitU H*S/LJ:9(>**VWy 

£ffcs*s«j£jwi¥fcft* RtBfits/L&BSt-rsfH 

«\ ^-^y^s l 2-it^. ttlsl^MffiBflltt^&9f£ 

[0046] 7r^^si3 -m, striae 77/S12 
ic^tt^Wegft^MI-C, MtPBflMttfSllMfc 
«-CfcS 0 «t 9 Vh£ < 4o/c^?&^WJl, ftJfPB 

S^^^^s 5«i»-Jltp*, WJ»B««^aflSfi:lt-e 
£ t? t>/h$ < iotv^i ^7^S1 
4^W»B*«**»tt«i:-r5K«SrtTofca. *x 

5 ittPo 
[0 0 4 7] JilEtoStcJ: 9. SIM S/L«t 9 t>^c^V^ 
^2x^Ba«d«K:**n*»lE*fl=^b> v^llfl 

*i\ WJftiBStfSrWflES/Llci-e^f 1 ^^ 
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£ ft, *»W k ^ ^ B lit fe 5 swffiit 4 -c 
SMb-r* (B5#flH) 0 

[0 0 4 8] HttS/Li 9 t/hiv^^BI 

9**?5«TO^y^B««[Sr«J}BMKi It, ^u- 4 ^ 

[0 0 4 9] seoT, ate*#^^(c«toTIeie^2:*S 

itt^S?fiff t^f ^ ^ic^bt 5 r ^ 

<> *y»B««d^ffii*iHSfcO-«««i'o«/>Lr 

i£mm&mzi&^<mm&mmz&<>x, mi^mmy 

flt»$-ti:fttf. *»^@teffiffittfc^*ca!|tffl:«^iE-^ 
<r£fc:tt!K SIMM***"*"** 

fc/hS < X%Z> 0 

[0 0 5 0] Sfc. BMts/L ±9 t*#v^«-ctt. 
WWBWieo^^y^ttlE^fFSSftS*:*. S^ft: 
ffi ^ £ZMM KM £ <o sPilM 9 < * £ - £ £ Kit T? # 

[0 0 5 1] l§)6(D^n— ^-y— Hi^t^-f-yit- 

l£5£i-£o ^777 , s2 3m iio«Byw^K 
i&EBai0teffi«^aori83e-f a, 

[0 0 5 2] ^fc, ^75/7°S2 4m BUlB^7^^ 
^ir^iT- 1 2 l&TJ^^^ir^iT- 1 2 2frh<D^mt%\£ 
So%^-C«m$ft5*^^DIE]te^tl^> ItTEBSiateffi: 

[0 0 5 3] ^f^7 , S2 6m ^^i: £<Dgm®U 

m$&o (mm&m -c*>«*»5a»*:*iffli-a. b*b 
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2 7 ^iStfo 

[0 0 5 4] 7ry7 , S27m -t<Di:*<DSIB<0ia 

KffifflliO (IWS) -CfcS^x *£[S1E4fcffijW5r* 

[ 0 0 5 5 ] HW^BIBffiffi^Hffi B a J: 5 fc/h 

BteffitB^O Kft**-CI4, ^ry7*S2 

9KI»^ilA/-e, »JW^a-y-f K:«»*:JD*.«*, * 

*Dx.5e^ft<. 7f^S 2 S^WjlSjhJfcfMW^* 

[0056] 777^5 2 9^ m^%\<om&yi' 

J 4 K5 b ^UASttfcWW^a.— ^(h)^^ y 
/S 2 STJMICSftfcftHlfa-y-f i »* 

^gfftADu .1 y WTffetU*. ^r^/S3 1 —it 

frr ^r^/s 2 5 -e^^^fb^^j^q^^--^^ 

*-tw**m**-«:5^,-ffirlBiI36*smS«ADu t y 

lfom^v w^f K5 bieffi^frfcf&j^T^— *7va> 

[ 0 0 5 7 ] ±fa«^(Cj:6 BffllsHsffiffi^OlCft 

b *b5««Mt) &w.'pmt-rz> ^ t 

£<ft5£, d»x*-x^^«^iS«^fWPfiLT*^ 
HMfl s <£ 19 t>/hS<ft5i:S*ffiS^lS]^5iSffi 
[0 0 5 8] ±R»2<03l»»l»fc:j3^T«4, ^7y/ 

T3ft»60l*|IBa*M5fcl*BBfcftofc3ft»5**4r«*JS*, Bf 



[0 0 5 9 ] WS, micoyu— ^ — Mc*5V^-c\ 

^7 P S27aWW#^f5'/ll H 6 7 n — — 

[00 6 0] E] 8 <D :7 n — ^ -v — b d^-f % 4 <ry%1^> 

Bf36«s/Li>5)ai|ittMa«'e*504wM 
[0 0 6 i]lt _blBB2-4co^SS^fi|Jc^oV>r 

wf~—T<< (omt&^mm-r^m^t L-ct>Ai,\> h 

<£>-Cfc9. 77^7 P S2 9aM^T77 > S3 0a^ 

[0062] 5 co^ffi^lii^^v^r. *T?ys 

2 9 am ttTlEloej^^a.— *r<< t^^^^r y^S 2 

[0 0 6 3 ] -tUT. ^IttltSlEffifflafcOoWIBi^a. 
-^-foa^lc^BfftttD/O J: 9 fc^c#v>®^^l4, 

[0064] ::t% lail (07n-ft- f^/Tfg 

^^;>mj^t5^75/7 P S2 7a!:, P ^{Hltefit 
£Jl±lcftoTVxS^5*^*J»*'ti:S«rict ttti 

[0065] 5tc mffiniafifltiBafcp^wwi^a- 

-^-T- h 77^S2 7bTfl»7a-7 



[ 0 0 6 6 ] ffl, ±IBS«6o»tt-C»i, — J£aME-C*MN 
-f *«SJWt««aHK:ifi^< J: 0 

[0067] mm^m^^y^^ $ >?mu i 
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